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(54) CENTER PUNCHING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To simplify the control mechanism in the case of 
executing the automatic control with a centering mechanism of one place by 
fixing or releasing a shifting table to or from a rotating table with a shifting table 
fixing means and fixing or releasing the centering mechanism with a centering 
mechanism fixing means. 

SOLUTION: Electric power is supplied to a work fixing means 16, and the work is 
fixed on a table 7 and the rotating table 6 is rotated while observing the 
reference line with a reference line observing device 21 and stopped at the 
position which is mostly shifted from the reference line. The power is supplied to 
the centering mechanism fixing means 15 to fix the centering mechanism 10 and 
also, the electric current is supplied to the shifting table fixing means 14 and the 
sifting table 7 is made slidable. The shifting table 7 is pushed out or pulled with 
the centering mechanism 10 and the reference line coincides with the observing 
device 21. The power is supplied to a shifting means 14 and the shifting table 7 
is fixed to the rotating table 6 and also, the power is supplied to the centering 
means 15, and the centering mechanism 10 is made slidable. 
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(54) CENTER PUNCHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the control mechanism in the case 
of executing the automatic control with a centering mechanism of one 
place by fixing or releasing a shifting table to or from a rotating table with a 
shifting table fixing means and fixing or releasing the centering mechanism 
with a centering mechanism fixing means. 

SOLUTION: Electric power is supplied to a work fixing means 16 t and the 
work is fixed on a table 7 and the rotating table 6 is rotated while observing 
the reference line with a reference line observing device 21 and stopped at 
the position which is mostly shifted from the reference line. The power is 
supplied to the centering mechanism fixing means 15 to fix the centering 
mechanism 10 and also, the electric current is supplied to the shifting table 
fixing means 14 and the sifting table 7 is made slidable. The shifting table 7 
is pushed out or pulled with the centering mechanism 10 and the reference 
line coincides with the observing device 21. The power is supplied to a 
shifting means 14 and the shifting table 7 is fixed to the rotating table 6 
and also, the power is supplied to the centering means 15, and the 
centering mechanism 10 is made slidable. 
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NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The upper cutting edge 5 fixed downward to the punch base 2, and the rotary table 6 fixed to revolve by the 
female mold base 3, The lower cutting edge 9 which countered with said upper cutting edge 5, and was fixed in the 
center of said rotary table 6 in the said heart, The trolley table 7 which is laid free [ sliding ] on said rotary table 6, and 
has the work-piece fixed means 16, So that rotation of this trolley table 7 may not be barred The alignment device 10 
which is connected to the periphery and can slide on radial [ of the shaft of a rotary table 6 ] freely, With the datum-line 
surveillance 21 established downward on the line which connects this alignment device 10, the connection of a trolley 
table 7, and the heart of said shaft Main punching equipment characterized by having a trolley table fixed means 14 by 
which said trolley table 7 can be fixed or canceled to said rotary table 6, and an alignment device fixed means 15 by 
which said alignment device 10 can be fixed or canceled [claim 2] Main punching equipment characterized by sliding in 
the main punching equipment of claim 1 along with the guide rail 1 1 with which the alignment device 10 was 
established on the female mold base 3 [claim 3] Main punching equipment characterized by the trolley table fixed 
means 14 and the alignment device fixed means 15 being electromagnets in claim 1 or the main punching equipment of 
2 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Although this invention relates to the main punching equipment which can pierce the core of a 
work piece correctly, it is used for main punching of La Stampa for especially manufacturing a compact disk etc. in 
large quantities, and is suitable. 
[0002] 

[Description of the Prior Art] It is required that La Stampa for reproducing many optical disks, such as a compact disk, 
should pierce a feed hole very correctly. Usually, the eccentricity allowed is 20 micrometers or less. It is shown in 
JP,60-27426,A and such equipment especially that pierces a core correctly i s ********. Since a lower cutting edge is 
formed in a rotary table and rotates with a rotary table, this equipment can fix a lower cutting edge in the said heart 
correctly to the heart of a revolving shaft. The trolley table which slides a it top to a rotary table and can move to it is 
prepared. A work piece (La Stampa) is fixed on a trolley table. Two alignment devices are established so that a trolley 
table can be moved to the X-axis and Y shaft orientations which intersect perpendicularly, and they insure alignment by 
carrying out push length of the trolley table for every shaft. 
[0003] 

[Problem(s) to be Solved by the Invention] In conventional equipment, two alignment devices were prepared in the X- 
axis and Y shaft orientations, and moreover, since it rotated with the rotary table, when automatic control tended to 
perform this, they could not but become complicated [ a controlling mechanism ]. Moreover, if delicate deviation arose 
by the so-called backlash when it had to lengthen once pushing, for example, although the alignment by the alignment 
device rotates a rotary table, and the X-axis or a Y-axis is doubled with datum-line surveillance, and a trolley table is 
pushed for every shaft, or it lengthens and being carried out by repeating this several times, and alignment was not 
insured [ repeatedly ], an alignment was not completed, but it was inefficient. 

[0004] This invention can simplify the controlling mechanism in the case of performing automatic control by making an 
alignment device into one place, and it pushes in the case of an alignment, or it does not lengthen it, but makes it 
possible to carry out only in push or one actuation of the length, eliminates the deviation by backlash, and improves the 
efficiency of an alignment activity. 
[0005] 

[Means for Solving the Problem] The upper cutting edge with which this invention was fixed downward to the punch 
base, and the rotary table fixed to revolve by the female mold base, The lower cutting edge which countered with said 
upper cutting edge and was fixed in the center of said rotary table in the said heart, The trolley table which is laid free 
[ sliding ] on said rotary table, and has a work-piece fixed means, So that rotation of this trolley table may not be barred 
The alignment device which is connected to the periphery and can slide on radial [ of the shaft of a rotary table ] freely, 
With the datum-line surveillance established downward in the line which connects this alignment device, the connection 
of a trolley table, and the heart of said shaft It is main punching equipment characterized by having a trolley table fixed 
means by which a trolley table can be fixed or canceled to a rotary table, and an alignment device fixed means by which 
an alignment device can be fixed or canceled. 

[0006] In this invention, the number of alignment devices is one, and moreover, since a rotary table does not rotate, a 
controlling mechanism becomes very easy. Moreover, since alignment can be insured only in push or one actuation of 
the length, the deviation by backlash can be eliminated. For example, what is necessary is to rotate 180 degrees and just 
to push a rotary table again instead of pulling back, when alignment is insured only by push and it pushes too much. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the drawing showing an 
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example. The side elevation which dr^kg 1 cuts the left half of the main punchicgfcuipment 1 of an example, and is 
shewn, and draw_ing.2 are [ the expla^Bry view at the time of punching of main j^riing equipment 1 and drawin g 4 
of AA line sectional view of drawing 1 and drawing 3 ] the plans of La Stampa 30 in front of punching. 
[0008] The main punching equipment 1 of an example pierces the feed hole and outer diameter of La Stampa of an 
optical disk to coincidence, and consists of the punch base 2, the female mold base 3, a guide post 4, the upper cutting 
edge 5, a rotary table 6, a trolley table 7, a blank holder 8, the lower cutting edge 9, the alignment device 10, a guide rail 
1 1, the trolley table fixed means 14, the alignment device fixed means 15, a work-piece fixed means 16, datum-line 
surveillance 21, etc. Although the lower ram type hydraulic press method is used for this equipment 1, not only this but 
a mechanical cable type and a hydraulic system are sufficient as a press method. Moreover, the upper part may move 
like an up ram type. 

[0009] Although the punch base 2 and the female mold base 3 are connected with four guide posts 4 and the so-called 
die-set mold is constituted, it does not interfere with the common mold which does not have a guide post, either. The 
female mold base 3 is connected with the oil hydraulic cylinder which is not illustrated, and is gone up and down along 
with a guide post 4. The punch base 2 is being fixed to the guide post 4. The upper cutting edge 5 is being fixed to the 
punch base 2 through upper cutting-edge base 5c. The upper cutting edge 5 has inner cutting-edge 5a and outside 
cutting-edge 5b. Fitting of the elastic putt 20 is carried out between inner cutting-edge 5a and outside cutting-edge 5b. In 
case this pierces La Stampa, it is for not leaving this harmful scars, such as a crack and a camber. In addition, such putt 
is not necessarily required. 

[0010] The datum-line surveillance 21 of this example is a microscope, it penetrates the punch base 2, is set downward 
near the upper cutting edge 5, and is located on extension of the line which connects the revolving-shaft heart of the 
below-mentioned alignment device 10 and a rotary table 6. This supervises the datum line 34 of La Stampa 30, it is for 
checking the eccentricity, and for focusing, up and down, in order to catch the datum line, it is movable radial, 
respectively. Although the image caught in the datum-line surveillance 21 is projected on the connected monitor TV 
which is not illustrated, it does not interfere, even if it checks by the direct eye from a microscope. Besides inserting in 
equipment from the upper part like this example, a microscope may carry out the format inserted in equipment from the 
side, and, in short, just catches the information recording surface 33 or the datum line 34 of La Stampa. Not only a 
microscope but datum-line surveillance can use a CCD camera, a tracking servo device, etc. 

[001 1] Shaft 3a is formed in the center of the female mold base 3, a rotary table 6 is fixed to revolve by this, and it is 
smoothly pivotable by thrust bearing 18. the center of a rotary table 6 ~ the lower cutting edge 9 - this heart — like, it 
counters with the upper cutting edge 5, and is fixed. That is, the revolving shaft of a rotary table and the core of a lower 
cutting edge are in agreement. The lower cutting edge 9 has inner cutting-edge 9a and outside cutting-edge 9b, and 
perpendicular hole 9c for containing the electromagnet which is the work-piece fixed means 16 is drilled. On the rotary 
table 6, the trolley table 7 is laid free [ sliding ]. A trolley table 7 slides a rotary table top according to the alignment 
device 15 mentioned later, and moves. If the electromagnet which is the trolley table fixed means 14 is implanted in a 
rotary table 6, and it energizes on an electromagnet, and it is fixed and a trolley table is ****(ed), immobilization will be 
canceled and the slide of a trolley table of it will be attained. 

[0012] The electromagnet which is the work-piece fixed means 16 for fixing to a trolley table La Stampa which is a 
work piece is fixed, and the blank holder 8 is laid through the spring 19. In the case of this example, the electromagnet 
which is the work-piece fixed means 16 is attached with six cylindrical shapes, but a configuration and the number may 
use fixed means other than an electromagnet in addition to this. Since this electromagnet is located in perpendicular hole 
9c drilled by the lower cutting edge and the bore of a perpendicular hole is larger than the outer diameter of an 
electromagnet, an electromagnet will move the inside of a perpendicular hole according to the movement toward slide 
migration of a trolley table. The top face of an electromagnet is in the same level mostly with the top face of the lower 
cutting edge 9, and carries out maintenance immobilization of La Stampa. Therefore, fixed La Stampa will move with 
this electromagnet 7, i.e., a trolley table. 

[0013] The blank holder 8 is formed in order to hold La Stampa, and to make good the cut end of the outer diameter of 
La Stampa. Although the top face of a blank holder 8 is usually mostly adjusted to the same level with the top face of 
the lower cutting edge 9, as shown in drawi ng 3 , at the moment of a press, it is pressed by cutting-edge 5b outside the 
upper cutting edge 5, and sinks according to an operation of a spring 19. The feeble permanent magnet which is the 
tacking means 17 for carrying out temporary immobilization of La Stampa is implanted in the blank holder. 
[0014] The periphery ring 12 is formed in the periphery of a trolley table 7. A trolley table and a periphery ring do not 
rotate a periphery ring, even if it can rotate freely relatively in an operation of bearing 13, therefore a trolley table 
rotates with a rotary table. The tip of the alignment device 10 does not bar rotation of a trolley table and a rotary table 
according to an operation of a periphery ring, although fixed to the periphery ring. A means to connect an alignment 
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device to the periphery so that rotatio^^ trolley table may not be barred is not r|flkted to such a periphery ring. For 
example, the slot covering the perime^Biay be established in the periphery of a t^B^ table, this Mizouchi may be 
made to attach the tip of an alignment device, and you may carry out sliding on Mizouchi and enabling it to move etc. 
[0015] It is the so-called micrometer, it is electric and the point moves to the method of outside, or the inner direction, 
and the alignment device 10 can be extruded or pulled and can move a trolley table 7 to radial [ of a rotary table 6 ]. 
Along with the guide rail 1 1 prepared in the female mold base, slide migration of the alignment device 10 can be carried 
out radial [ of a rotary table ]. Moreover, an alignment device is fixed by the electromagnet which is the alignment 
device fixed means 15 formed in this. If an electromagnet works and it is fixed to the female mold base 3, if it energizes 
on this electromagnet, and it ****, immobilization is canceled and it can slide along with a guide rail 1 1 . 
[0016] In order to manufacture La Stampa 30 which is a work piece by electrocasting from the record original recording 
which made the special metal thin film adhere to a glass disk and to mass-produce an optical disk with injection shaping 
further, a feed hole 31 and an outer diameter 32 are pierced. Information is recorded on the swirl truck of the 
information recording surface 33. The datum line 34 is for checking eccentricity by the datum-line surveillance 21 of 
this equipment, and when forming an information recording surface in record original recording, it is formed in 
coincidence. That is, the core of the information recording surface 33 and the core of the datum line 34 are completely 
in agreement. 

[0017] This equipment 1 is operated as follows. 

** Energize on the electromagnet which is the trolley table fixed means 14, and fix a trolley table to a rotary table 6. 
** Put La Stampa 30 which is a work piece on the top face of a trolley table 7. At this time, it is tacking carried out with 
the feeble permanent magnet of the tacking means 17. La Stampa is moved and adjusted on a trolley table so that a 
datum line 34 may be caught in the datum-line surveillance 21. ** Energize on the electromagnet of the work-piece 
fixed means 16, and fix La Stampa on a trolley table 7. 

** a rotary table 6 is rotated supervising a datum line 34 in surveillance 21, and a datum line shifts most - **** (for 
example, it has swollen outside) — stop in time. 

** While energizing on the electromagnet of the alignment device fixed means 15 and fixing the alignment device 10, 
**** the electromagnet of the trolley table fixed means 14, and the slide of a trolley table is enabled. 
** Extrude or pull a trolley table 7 by the alignment device 10, and make in agreement with surveillance 21 the datum 
line (for example, if it is the case where the datum line has swollen outside, it will pull) 34. 

** While energizing on the electromagnet of the trolley table fixed means 14 and fixing a trolley table to a rotary table 
6, **** the electromagnet of the alignment device fixed means 15, and the slide of the alignment device 10 is enabled. 
Actuation of ** ** thru/or ** is repeated, and it is made for a gap of the datum line to become predetermined within the 
limits. 

** Operate the oil hydraulic cylinder of a press and perform punching of a feed hole and an outer diameter. 

[001 8] If it carries out only in the any 1 direction of the extrusion direction or the direction of hauling when moving a 

trolley table 7 by the alignment device 10, alignment can be insured early, without being influenced of the deviation by 

backlash. 

[0019] 

[Effect of the Invention] The number of alignment devices of the main punching equipment of this invention is one, and 
moreover, since a rotary table does not rotate, a controlling mechanism becomes very easy. Moreover, since alignment 
can be insured only in push or one actuation of the length, the deviation by backlash can be eliminated, alignment can be 
insured in a short time, and a punching activity can be done efficiently. 
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NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



* • 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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